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This report is pamt of a general study of Reference Measures for Cognitive

and Noncognitive Factors. The specxfic activ1ty that 1s being reported is the ; .

3

ﬁ development of ”fgctor-refexen;ed" tests or marker“ tests for several cognitive

» » ~
c
-

} gacro§§ related to divergent production (i.e., ability to produce aﬁyariety of
. - / . ] v,

_ ~_/
words, phrases, or ideas in response.to stimuli), Part of the development in-

° N u

cluded a field test to imprcve the items in the tests, to determine the re-
liabilities of the tests, .and to help clarify understanding of these cognitive
factors. . ‘ %

The flrSt step in this study was te select factors for which 4t would be *

desirable to bave new kerd/ﬁets in the planned revision of the Kit of Ref-

erence Tests for Cognit1v actors. In earlier editions of the Kit several NN

factors werg-marked bv instruments developed by J. P. Guilford. However, be-
cause“uﬁ"éopyright problems it was deemed adwisable touhavg all tests in the new
gdiiin; of the.Kit copyrighteé,@y and 75?a;i:ble f »-m a single soﬁrce (ETS).
The seven factors requiring new marker tests for this reésor are as follows:
(1) associational fluencv, (2) expressional fluencv, (3) origi7hlity, (4) semantic
1

redefinition, (5) sensitivity to problems, (6) figural flexibiy ity, and (7)

«

semantic tlexibility. The literature relevant to each factof was geviewed

(Ekstrom, 1973). Definitiors of the factors and hypothesei/about the types

. /
of tests that would best mark them were de%gloped. :

~




. $ .

: Factors and Proposed Reference Tests L : b ////// a

_ s - ‘ . L R -

v . - ) . //' . .
' In this section a brief definition of each‘factor is presented alcng with

. . ' ¥, A .

s e 5

reference to tae iiteraturé.that subsgautiates'it.' Then Ehe marker tests. de=
veloped for these factors are listéd. The seven factors are, arbitrarily, ndh-
bered from 1 to 7 and the‘severgi factor-referenced tests are given serial nuﬁSeré
folloéing the factor ngmbeé. Thus, Test 32 is the second test (Cartoon Captions)
intended to mark Factor 3 (Originality). For ready reference, following is a |

list of the seven factors studied in this report:

RN

No. Symbol Factor Name .
1 FA Fluency, Associational

, 2 FE Fluency, Expressional
: 3 "o Originality ’ 7 "“‘-\\
4 SR Semantic.Redefinition - |
5 I sp © Sensitivity to Problerﬁé”v‘/

'y 6 XF Flexibility, Figural

y 7. XS . Flexibility,.Semantic

/ .
1. Associational Fluency Factor (FA) -~ This was defined as ''the ability to

produce words from a restricted area of meaning." It wés hypothesized that tests
which required the subject to produce synonyﬁs, antonyms, completions for figures
of speech, or to provide several examples of objects iq a given category would be
appropriate markers of this factor. The tests developed are:

12 - Opposites Test. The subject is asked to write up to six
antonyms for each of.four words. Five minules for each

of 2 parts.

13 - Figures of Speech. The subject is-asked to provide «up to ;
three words or phrases to comolete each of five figdres of

speech. Five minutes for each of 2 parts.

14 - Examples. The subject is asked to write up to 12 examples
of objects in each of four categories. Six minutes for each

of 2 parts.
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fi f;om the 1063.edit}on of thg Rit. wis glso iucluded:-;

\\ ' - HIR .J_ c." . i L
;‘ R h' ’ . " s
For the purposes ofi the field testing, the following assbeciationsl fluency test

.
S

.

11-« Controlled Associations., The subject is asked to write.up ¢

to' 12 synonyms for- each of four words. Six minutes for each

2 parts. : _ .

Associatioyal fluenéy'tests hive been included in a number of studies during

. / .
the fpast decade (Bereiteiﬂ-l960; Cave, 19705 Christensen and Cuilford, 1963;

Guilford, Fulgosi and Hogpfner) 19705 Haag and David, 1969; Hoepfner and Guil-

)

ford, 1965; Kropp and Sioker, 1966; Ohnmnach et al., 1970; Reed, 1Y066; Tayior

. ! -

?g al., 1967). Howevg%, mény_of these studies failed to obtain an associational
/ . .

fluencv factcr, The/main reasons for this were underdetermination of the factors

(whiéh resulted in #ssociational fluency tests loading with vocabulary tests in-

stead of forming a./separate factor) and the use of a Guilford test, Aéébqia—

tions IV, as a marker for associational fluency. (Gui}ford_now feels that %his

test is a bettey marker for originaglitv.)

_ | ' _ : .
2. FExpresgional Fluencv Factor (PE) -- This was defined as 'the ability'to’

t

think rapidlv of appropriate wording or rephrasing for an idea." It was hypo-
thesized that tests which required rewriting of a given idea would be the markers
for this factnq.

The literature shows a number of relativelv recent studies which include an

expressional fiuency-factor (Bereiter, 1960; Brown et al.,, 1966; Christensen and

i .

tuilford, 19635 Hoepfner and Guilford, 1965; Mullins, 196?; Tavlor et al., 1967).
However, the fdcgnr loadings in manv rf these studies w2re not as clear as would
be desirable. r[n particular, Guilford's Simile Interpretation test failed to be
a reliable marker for this factor. Two other studies (Kropp and Stoker, 19663

Reed, 19 k) wore uniable to obtain an expressinnnl-fluencv factor, perhaps !+ ‘ause

of a1 insnufficient number of marker tests for the factor. There has been diffi-

culty fn replicating this Guilford factor. The tests which were developed are:
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.21 - Making Sentences. The subject is -asked to make sentences
~of a specified length when the initial letter of .some of
the words is provided. 'Tenritems in each of 2 parts 9£ S R

5 minutes.

22 - Arranging Words. The'subjecé is asked to write up'tb L_' L
| twenty different sentences using the same four words.

Two parts of 5 minutes each.

23 - Rewriting. The subject is asked to rewrite each of three,
sentences in two different ways. Two parts of 5 minutes .

each ) _ : . , F

2

3. Originality Factor (0) -- This was definéd as ''the ability to produce

unusual or clever verbal responses.'" The definition of this factor is now

1

specific to the semantic area. Oflcourse, gther types of érigig;lity factors 1
may exist involving symbolic or éi ural material. It was hypothesized that test
stimuli théh would allow a wide range of possible respoﬁ;es.hpuld be necessary
to elicit this factor. | : | | | o
§tudies.&hich have included originality marker tests.from ﬁhe 1963 Kit in-
clude Brown et al., 1966; Hendricks gf al., 1966; Hoepfner and Guilford, 1965;;
Hoepfner et al., 1970; Kropp and Stoker, 1965. ‘In other sfudies of originality .
(Harvey et al., 1970; Madelus, 1967), there has.beén difficulty in gifferentiaf~

. Ty . '
ing between originality and fluency.

:

The tests developed are:
[
31 - Repartee. The subject is asked to rewrite a conversation to

make it more interesting. Five items in each of 2 parts of

—

5 minutes.

32 - CartoonqCaptions. The subject is asked to think of captions
(up to 10) for each of 3 cartoons. Two parts of 7 minutes

each. .
e ' : . _
33 .- Story Continuations. The subject is asked to write two

different endings for each of four short stories. Two

parts of 7 minutes each.
5



34 - tht.Would Happen Test. The 5ubject is askgd to, write up
to 10 poqsiblu reaulns or CORbGQULnC&& for each of four

qituatmens. ?gg/parts of 5 minutes each., - - L .

4, Semantic Rcdcfiuit1on Factor (SR) == This was dgfined aJ-"the ability

to verbally describe a shift or change of function or u7e for an objeet or for

L)

part of an object." It was'hypothesized that tests which require the subject

té‘;hink of novel or un%pnventional uses for common obiects would be the best
‘markers of this factor. Tﬁe tesis developed for this factor are:
4

41 - Ftnding quful Parts. The subJect is asked to select the oue
. of flve objecf\\which wlll\best help to solve a problem. Ten

ltems in each of 2 ;parts of 5 mlnutes.
4

42 - Combining Objects.' The Subject is,asked to name twp.objects
which, whep used together, would fulfi;l\a particular request.

Ten items in each of 2 parts of 5 minutes. "

43 - Substitute Usds. The subject is asked to think of a common
object tlhat could serve as a éubstltugé for the given ,object

» or purpose. Ten items'iq each of 2 parts of 5 minuteé.

Onlylé few studies in the past deqa&e{have included ‘any of thé marker tests
for semangic redefinition (Adéock and Martin, 1971; Adcock and Webberly, 1971;
Fleishman and Dusek, 19/1; Kropp and Stoker, 1966; Reed, 1966). pn insufficient
number of tests to mark this factor was a problem in almost all of these studies.
Consequéntlv, it is impossible to determine whether their failure to obtain this
factor is due to the tests or to the experiment%l design. Several studies froﬁ
Guilfordfs laboratorv (Browﬁ et al., ?966; Dunham et al., 1966; Hendricks et al.,
1969; Hoepfner and Guilford, 1965; Nihira et al., 1964) obtain a factor partly
defined by these marker tests and usualiv interpreted as divergent production of

semantic ¢lasses. Semantic redefinition mav be a sub-factor of spontaneous flex-

ibilityv or of a larger redefinition factor not restricted to the semantic domain.




5., Sensitivltv to vrohleme Factor (SP) - Thlb was ﬁ‘ﬁ\ped as "t he

ability to recogniae praetical pzoblcms.f' It was hypothesizod that tests

which require the subj 2ct to identhy defic;encieq in an object or situation

would be good markers of this factor.

® The tests develeped are: ' ' ' N ' e | -
| g . . ) ~ ‘
51 - Improving Things. The\§ubject is ﬂsked to'think of an
;innovation for each of 15 common objects. Two parts of
' 15 minutes each. ' A —
52:- Planning Tests. The subject ‘is asked to point out a
logicalkdeficiency in, each. of five plans. Two parts of : /

\ . . %
* 7 minutes each. : : ' . !

53 - Improving Laws and Customs. The subject is asked to

- describe an 1mprovemcnt for each of 10 laws or customs.

Two parts of 15 minutes each.,

s

The past decege has yielded only four studies which attempted to find.this
factor (Hoep ﬁe;~end.cuilford, 1965; Hoepfner et al., 1§68; Kropp and Stoker,
1966;.Nej§?€ 1965). There is a suggestion that_this;%actor as now measured may
be éonféunded with expressional flue;cy. N | .

~

6. Figural Felxibility Factor (XF) -- This was defined as "the ability

to change set so as to meet the requirements of figural problems." It was

9

hypothesized that tests which require the subject to think ef\a large variety
N

of arrangements for a few figural elements would be\the ber. markers of this
factor. The tests which were developedlfor figural flexibility are:

61 - Toothpickd Test. The subject is asked to provide up to six
different solutions for each of 5 problems requiring the
arrangement of a number of toothpicks to form a number of

squares. Two parts of 5 minutes each.

62 - Planning Patterns. The subject is asked to arrange a certain
nuamber of specified letters in a matrix of dots in up to 12

different patterns. Six items in each of 2 parts of 5 minutes.



., 63 - Storage Tests. The Subject is asked to arrvange 'a given
number of small.ques in a larger countainer in as wmany é@

. differen: ways as possible, 'Iwo parts of 3 minutes each.
Five studies in thé past decade (Adeock and Martin, 1971; Bunderson, 1967;

i

» .

1

Hoepfﬁer and Guilford, 1965; Hoffman et al., 1968; Kropp and Stoker, 1966) used

two or more of the marker tests from the 1963 Kit. It appearstpthat Guilford's

being more

U

Plagning Air Maneuvers test'is not a good marker for this factor,

7%nvergent than divergent in-nature. The problem then rémains as to whether

t

has some largetr meaning. ¢

7. Semantic Flexibility FaCtorﬁ<xs)mTfmIB$§“waswﬁefined~as~”tﬁe”abilify“””"

o peaa et

—mtoproduce "divérse verbal responses that can be differentially categorized."

LY
-

The abilitv to change set to produce various classes of objects seems to be basic
: I 7

to this factor. The tests developed for marking this factor are: .

[N

71 Making Groups. The subjectiis'asked to combine three or more

&

objects from a list of seven items into.up to seven different Y
groups and to nrovide a reason for each grouping. Two items

-« in each of 2 parts of 5 minutes.

7Y - hifferent Uses. The subject is asked to think of up to six
. : .

different uses for four common objects. Score is based on

numbher of changes of use, not on total number of responses.

o,
Two parts of 5 minutes each

73 - Liﬁting Objects. The subject is asked to 'list all objacts
that might be found in a given location. =~ Two scores were
~ohtained; score is based on (1) the number of different
classes of objects named, and (2) total number of responses.

Two parts of 2 minutes each,
die or more of the semantic flexibility Jarker tests from the 1963 Kit
ave been used in studies by Adcock and Martin, 19715 Brown et al., 1966;

Suntian oot al.y 1hkg Ha@g and David, 1969; Hendricks et al., 19695 Aloeptner and

- . . - o . ) . .
¢ ' ’ (\\\ | ) o '
fosr | % . s " . o, '! h\e‘k\b‘ S, f Tt . . .

this is a test-specific factor involving Match Problem-type measures or if it .

s

s Prew it

@
S
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Gul;tozd.~19§g; ﬂoaptner et al., 1968; Holtz, 1971; Reed, 1966. "A failrly clear %
3 . . . \ s A Iq
somantic flowvihilirw §o. \ . . T Y
semantic flexibilivy factor appears ouly in studies from Guilford's laboritovy, iﬁ
) o [ ) : ot . . n;:
- AR , , : : R =
Y It seems probable that the instructional set and scoring dirvections are critical -

, in determining this factor. It may be closely related to semantic redefinition
_ g -
(factor 4),

¢ ) & .

, Subjects and Experimedral Design ' \\\

The subjects were male Naval recruits b?iug processed through the Navy

. } . . . .. -

Training Center at San Diego, California during the spring of 1972.1 We recog-
. ] P . B 4 .

nized, of course, that the men may hjve been assigned to companies accordiiig to

' ' e ! ‘ . .

res of ability, and that the\3 or 4 companies tested on a partjicular

...5omeeas

> e - PR

A e e .

be a biased sample of Naval recruits in general. For this reason, we

'L’JgtffitO  ase our statistical adalysis on as wide a sampiing (i.e., on as many

,companies-as possible,
The overall characteristics of the samples are useful in judging the potential

variability in particular subgroups. There were 45 different companjes, contain-
' 3 : . : . :
ing from 35-72 men with an average of 58 men per.&ompany. Either three or four

N

companies wetre included in a ddy's testing, with an average number of men in the
4 :
¢ 14 samples of 187 (a low of 173 and a high of 204). As a basis for judging the

r representativeness of these samples, we looked at the performance of the men on
the General Classification Test (GCT) consisting of 100 verbal analogy and sentence
4 . .
completion items, and on an Arithmetic Reasoning Test, (ARI) involving 30 arith-
_ :

k'3

metic reasoning items. The scores on these tests are expressed as Navy Standard

Scores (NSS) with means of about 50 and standard deviations of about 10 for an

v

’ EEPR
unrestricted recruit population. ' !

soi.2 of the indicators are shown in Table 1. For all 45 companies combined,
. "N

I ,

The field test was accomplished with considerable support from Dr. Bernard
Rimland and Dr. Fdmund D, Thomas, Navv Personnel Research & Development Center.
This assistance is gratefullv acknowledged.
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Same Characteristics of Samples of Raval Recruits

<Sapiv ] No. of el AL
(dey tested) | Companies N M s.D. M S.D,
SRR | - )
1 4 193 | 542 9.6 | 51.4 8.5
2 3 182 | 34.7 9.8 | 52.4 8.1
3 3 183 | 53.2 9.1 | 51.4 - 8.3
6 3 181 | 4.1 8.5 | 51.3 8.8
5 4 188 | 53.9 10.2 |"51.1 8.7
6 3 185 | 53.6 10.8 | S1.5 8.7
7 3 187 | 53,5 '10.6 | 50.6 9.5
—— 8 3 189 | 53.3 10.5 { 5.1 8.3
T e 3 180 | 53.6 9.8 | 50.4 7.7
10 3 173 51.2 10.3 | 50.0 8}6
11 3 193 51.3 9.8 | 49,1 7.7
12 4 175 | 52.1 10.7. | 49.8 8.0 -
13 3 204 | 52.4 10.4 | 50.2 8.9
14 195 | 52.3 11.3 | 50.0 8.3
: e
Tot 45 2,617 | 743.4 141.6 [709.3 118.2
o 187 | 3.1 10,1 50.7 84"

)

The GCT mean s 5301 and the standard deviation is 10.1, showing a genevral abilitv

level sTiabtlv ahove average of the population and a dispersion precisely the same -

f

s tor the nonulation.  The 45 CCT means for the individual companies varv from 50

+

Ty it
et AL T} v

socn v fable .
U!(.

e, while

il b samnle

O the ART the overall mean

wirile the 14 means of the dailv samples are even more restricted, as can be

is 5N.7 and the standard deviation

individual companv means have a low of 48.2 and a high of 53.1

Means betwoon 49,1

14

and

5204,

These gross statistics indicate
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that the sampling is probably repregentative_%f the Navalnrecruit pépuiation
(at least for‘;he time of this study). -

ft was not feasigle, of course, to administer all 23 tests to all the cases,
In order to keep thé aéily tes;ing time at a r$asonab1e level ;nd in Qrder Lo“
, .

avold. the costly task of capgdring the same subjects on different days, an ex+7
perimental design was developed in which daily samples (from the general Naval-
recfuit population) were obtained for the adminlstration. of selected subsets of

tests. Also, each test was given on seveval days (to different subjects) so

s . .

that éampling biases would be minimized.

Table 2 shows the details of the experimental design. As a general rule, °

R

all the tests for a given factor were given as a set (an exception was the set
~ .

of 3 tests for Factor 5, which were the longest tests and probably would not

hold the interest of the subjects). Also, it was desirable to give tests bridg-

-

ing two factors to each sample. This provides for a test of the "separability"

\ ¥
s

of factors, that is, whether two factors that are not uncorrelated are, nonethe-

less, inaependent.

< It should be noted that a complete matrix of intercorrelations among all
tests cannot' be obtained;.the intercorrelations and factor analyses) of cour;e,
are based on%y on tests taken by a common group of subjects. The number ot
subjects taking any one test ranges from a low of 350 to-a high of 757; groups
of subjects used in correlatibnal\ahalysis and factor analysis generally exceeded
600, with the maximum possible nﬁmbér of subjects used to compute Q;Ch correlation.

Psychometric Properties of the Tests®

{

The tests were hand scored according to criteria developed by the authors.

S
.

(An abbridged version of the scoring criteria appears in the Appendix. FLach score

i~ checked at least once and discrepancies were resolved by one of the authors.,
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_. TABLE 2 . :
. ~ Experimental Desigu: Order of Test &dminiscration o
' Days '
Test | — B >
o 1 2% 3% 4 5 6 7 8 ¢ 10 11 12 13,14
vl 1 7 4 5
12 71 2 6 * 5 5
13 | 3 5 ‘6 6
4 | & 4 e 4
21 3 £ 2 3
22 6 2 i 4
23 7 ! 3 2
31 6 1 5 4
32 52 3 1
33 4 3 2 , . 3
34 ° ‘ 41 " - 2 2
A 1 7 5 2 6
42 2 6 4 N 5
43 354 3™ 7
51 . - 2 1 :
T
52 7 4 1 5
53 4 4
61 1 2 2 7
62 2 3 1 8
S 3 1 3 6
71 1 7 4 4
72 2 6 5 1
73 g 5 6 3
lesting | o ‘ N
Time |74 ©8 68 72° 68 68 70 74 70 70 70 ‘70 70 72
(nin.) | '

e ,
al © Note:  The numbers in the columns for each day represent the order in
Swhich tne tests were administered.

4

Ly



of these item analyses are presented in'fablé 3.

'.1.2@
N

iy : =
¢

4 [} N
ltem response frequencies, mean scores, stahdard deviations, and ypeliability

2
Sy

obtained for each test.z

o d
1]

coofficiénts-were
Aé item analysis was made for each test. It included .the difficulty
of each item and the item-test biser}al correlation. Some summary statistics

P
L3

For each it?m Ipefpercentage of subjects attempting an item who received
creditxfor that'item_was determined. The range of these difficulty méasures'
. ) . "
for eacg\kest appears in the table. 1t siiould be noted ;hat on some types of-
- . )
divergent production itemé, especially those where quantlty rather than quality

’

of responses is important, a large proportion of subjects were able to make at ‘
A

least one‘>espbns¢ for eaéh stimulus. Tor example, between 89% and 96% of

the subjects\wéré able. to produce at least oh;.acceptable synéﬁyﬁ'for each /
work inithé Controlled Absociatib;; Test (11). This table also shows th; .
range of item correlations witthotal.test score. In‘generél, it seemsuad-}

visable to drop items ‘which correlate less than .40 with total score. However,

1

before that °is done, orie should investigate other reasons four low correlations, ,

] g ;
N P

such as unclear directions or too few practice items. Under such circumstances
om 4 -

only those subjects who understand the task would proceed beyond the first few'

itéms on a testf‘ Feedback from test adminstrators is helpful in detecting

-

these weaknesses., Eleven of the 29 tests/had no items which correlate less

than .40 with total test score. ] .
Some summary test statistics are shown in Table 4. In addition to counts
the standard ’

of items and ranges of scores, there are given the mean scores,

"'l'hv
tost

Gallagher ‘and her staff for the
expediting the data analysis.

authors express their thanks to Henrietta

scoring and to David Kirk for his work in
) 5

v
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’ TABLE 3 ‘
" Item Statistics | . ,
Test Number Item Item Correlations
*  Number of Items Difficulties - with Test Score’
1 .- 8 \ 89 - 96 . | .63 = .71
12 8 ﬁ - 82 - 100 61 - .72
13 10 E 71 - 99 .53 £ ,69
14 8 - 83 - 100 .56 = .76
21 20 .14 < 88 .26 - .63
R 2 93 - 98 .87 - .88
23 . , 12 29 - 81 C W40 = }67
31 © 20 81 - 94 3L - .64
32 6 f e 92 - 98 .58 - .68
,,f-a\\ 33 16 . 81 - 96 . .24 - 61
- . . ' - ', - :
, 34 8 67 9§ o +25 = .60
41 20 27 - 95 .19 - .62
w2 O 20 23 - 84 .33 - .61
43 ¢ 20 38 -8 - | .26 - .58
51 ° 30 . 45 - 85 g 27 - 50
52 .10 11 - 78 .3 - .56
s 5 . .
Y 53 20 15 - 83 . .22 - .58
" bl 0 20 - 83 J2h - .66
6. 12 18 - 89 .10 - .60
63 2 37 - 40 .82 - .94
. 71 4 80 - 99 .58 - .71
72 Y8 20 - 90 L .49 - .69
73 2 " 98 - 100 .71 - .89
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C deviations, the Spearman-Brown vreliability (based on the correlation between

the two parts of each test) and alpha reliability. Just as a reminder,.tue_

Y

«coefficiernt a for any test t is given by:

n
S -
a3 (- L V/)

. ) . t<§§ Bl ger

number of items in test t,
L4 : N - o
variance of item i, ¢

1

£
=
™
"
m.
ot
i

<
1]

variance of test-t. .

<’
L3}

0 .
It became apparent from a review of the test data at this point that there

were several difficulties; test l4.was too easy for most subjects while test
~

63 was too difficult for many, the directions for test 62 were né; understood

. { 4 :
by most subjects, and tests which included more than,one page per part confused

sbme of the less able subjects. Despite these problems, it was decided to re-‘
. ‘ [
tain all tests and all items for the initial factor analysis. After the pre-

v,

liminary analysis, tests 32 and 62 were dropped. _ o

Factor Analyses

Table 5 shows the interco.relations among ‘the tests, where each correlation

is based on the maximum number of cases taking the particular pair of tests.

. * Lxcept for the correlations involving tests 51‘and 53; all corrélations are

bdsed on more thah.600 subjects and on-samples thafhed on more than one day.

-

It was expected that the highesi correlations would occur among tests for
- 7N .

the same factor with slightly lowen _ccrrelations among tests for factors hy-
o ;
pothesized to combine into a single higher-oyxder factor (such as fluency or

flexibility), and that the lowest correlations would occur among unrelated

tactors. A quick scanning of Table 5 discloses the fact that these conjectures

hold up, by and large. An immediate exception to be noted ig Test 62 which
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TABLE 4

Test Statistics

.

43

Roliability

No. No. | Max. Obtained Scores
Test|Cases | Items | Possible ‘ — "
N n Score Max Min Mean S.D. 12 o

11 | 741 8 96 79" 3 24,0 10.0 | .82 .83

12 | 731 8 48 48 3 25,2 -8.3| .82 .82

13 | 746 | 10 30 30 2 20,0 5.7 .77 .81.
14 | 752 8 96 96 22 79,4 15.2| .88 .82
21 | 722 | 20 20 200 1 10.1 “3.7| .77 .80

22 | 697 2 b4 14 1 5.1 2.3| .68 .68

23 | 728 6% 24 19 0 5.5 2.9 .72 .62
31| 710 | 10+ 40 38 2 .14.5 5.7 .80 .84

32 | 728 6 120 3 1 '10.6 5.7 | .62 .69

33 | 742 8# 32 27 2 12.4 4.7 .78 .76

34 | 757 8 80 28 1 11.2 4.6 .38 .52

41 | 734 | 20 20 19 ¢1 12,1 3.6 | .71 .73

42 { 710 | 20 40 38 4 1y.4 7.1 | .80. .80

43 | 697 | 20 20 . 20 1 144 4.0 | .72 éfl

51 ] 352 | 30 " 30 29 1 12.5 + 5.6 | .81 .80, .

52| 719 | 10 10 10 0 4.2 2.1 | .61 .62%
53 350 | 20 20 19 0 8.9 4.2 .74 .79
61 | 733 | 10 60 20 0 6.1 3.7 .67 .53 2;;
62 | 625 | 12 144 . 60 0 12.7 9.3 |-.06..49 -

A3 | 675 2 4 . | 9 o0 1.3 1.7| .73 .67

71| 657 4 80 22 1 10.9 3.8 .68 .60 -

72 | 719 8 48 40 1 13.7 6.2 | .78 .76

73 1 736 2 92 5 9 39.9 9.3} .73 .75

: Y *xv?

#Test 23 calls for two responses to each of six stimuli and
is treated as a 12~item test.

“Test 31 calls for two responses to each of 10 pairs of

stimuli and is treated as a 20-item test, with a score of
up to two points for each of these items.

#Test 33 calls for two responses to each of 8 stimuli and
is treated as a lé-item test, with a score of up to two points
each of these items. -

for

4
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Just doesn't correlate much with any of the other tests--no doubt due to its

uurel%abifity, 4s pointed out above. This certaiily confirms the earlier

decision ‘to drop Test 62. Also troublesome--insofar as belng simple markers

;ot partxcu]ar factors-~are Tests 14, 31, 33, 34 42, 71‘\V2 , and 73, which

have as large or larger correlations with tests outsfae‘their respective groups

as within. This points to the need for continued work on trying to improve -

these tests as measures of a single factor, or to the recognition that the

¢

tactors, indeed, are not independent. Of course, the factor analyses will

o

make these general observations more explicit.
The Minres method was used to cbtain the direct factor analysés, and

after determining that the fit was adequate, deyived drthogonal factors and

.
»

oblique factors were obtained by Varimax and Oblimin rotations, respectively.
Because of the constréints which the testing situation imposed on the sampling

plan, it was not possible to obtain a single‘solution for the entire group of

tests, Instead, several two and three factor solutions wer obtained, which ate
shown in the remaining tables. In each table the several tests are shown that

13

~were hypothesized as markers for the particular factors. Theé ihtended factors

are named in the titles of the tables and also in the factor solutions, whether
" t .

the match is very good or not. When the hypothesized factors are inexplicable

. , . 4

trom the solution, they are so indicated.

Iables 6, 7, and 8 contain the major factor analyses for the tests designed
to mark the associational fluency factor. As can be seen from these results,
associational fluencyv can be clearly differentiated from.expressional fluency,
sriginality, and adaptive flexibility. 1t does not seem possible to separate

semantic rlexibility from associational fluency on the basis of these tests.
.

Ihis may be because individuals who can produce a wide range of associations

|
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Table 6 .
v l
Associational Fluency (FA) afid Expressional Fluency (FE) Factors
o _( Varimax Factors Oblimin Factors 2
lest h
- FA FE FA FE
11 Controlled Associations } .65 .32 .70 .03 .52
12 Opposites Test .81 .34 .91 -.04 .77
13 Figures of Speech .48 42 .39 .28 41
14 Examples .49 .58 .29 .51 - o8
21 Making Sentences .28 . 70 .08 .82 .57
22 Arranging Words .33 . .64 ~-.03 .70 .52
. ./ -
23 Rewriting .32 .60 -.04 . 65 46
Variance 1.84 -1.9;\\ 3.83
_ -, Factor _
Factor Correlations %
FA 1.00 =.77
FE ’ 1.00
Table 7
Associational Fluency (FA) and Originality (O) Factors
Verimax Factors Lblimiﬁ Factors 2
Test — - . h
TA 0 FA 0 *
12 Opposites Test .76 .28 .87 -.08 .66
13 Figures of Speech .56 .29 .59 .05 .40
14 Examples .63 .49 .56 .29 .64
32 Cartoon Caption .25 .59 -.03 .66 4l
33 Story Continuations 43 .71 15 71 .68
34 What Would Happen .27 .63 -.0},m .69 <47
Variance 1.61 1.65 3.26
) Factor .
Factor Correlations
Ft\. 1.00 .. 75
0 1.00

Pl il S
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for a word may be able to do so if they are more flexible in their definition
of the word., Bereiter (1960) also found a.factd:.which inclﬁded tgsts of as-
séciational fluency and semantic flexibility. ‘lle suggested thgtutﬁis might
be a personality factor arisiné from "differences in looseness or-rig0£ with
which Ss Intgrpret the giQen restrictions.”. ’ g !
The Controlled Asso;iations and Oppositesdteéts appear to Be the best
markexs‘jor this factor.. The Figures .of Spgech tesf needg to ?e reviséd to
reduce its variance on expressional flﬁency. The Examplesate;t clearly is
a éomplex onei—actually é:;;ing somewhat more on expre;sionél fluency than
~ o ’

on associatioual %luency. It's problems may be related to the test's level -

of difficulty, or it may be a better measure of the semantic flexibility

factor,
Table 9 .
%xpressional Flueﬂéy (FE) and Originality (O) Factors
, . Varimax Factors Oblimin Factors 9
. Test h
\ .FE , O FE o °
21 Making Sentences ' .78 7 .11 | .84 -.13 .62
22 Arranging Words .70 .14 74 -.07 .51
23 Rewriting - 63 1 .24 .65 < .05 45
31 Repartee .62 .30 .62 3 12 47
32 Cartoon Captions .22 .97 .04 .98 1.00
33 Story Continuations A 41 .63 .24 .58
X Variance 2.34 1.29 . Factor 3.63
< —
Factor Correlations
FE ‘ 4 1.00 ' 46
0 \ 1.00

L -

o e

2w,
——
-
o
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The expressional fluency tésts appear in tables ‘6, 9, 10 and 11. This
factor seems.%o be clearly dlfferentiated from associational fluency, aud

 from semantic redefinition. It does not appear possible to SGparate expres=

sional fluency and originality. g

"The qdeéiionj;rises, then, as to whether the.factor is exbres&ional
rfluehcy or originality; the analy;is is not very hélpful in this respeEt.
However, ig could be'a:guéd that er scoring criteria for an "original
.£e5ponse~were not sufficiently restrictive. A mofe exacting criterion for

1

original responses might allow these factors'tb ﬁe separated, Also, other
¢ 4 :

researchers (see Ekstrom, 1973) have argued that an adequate level of com-
petency in the expressional medium is necessary before:creativity in that -
medium is obtained. .It may be that théée subjects were not sufficiently
fluent to demonstra;e semantic originality. For these réaéong, it seems
more likely that this is an expressional fluency factor.than an originality
factor. : ;

In view of the difficulties which other researchers have had in obtain-
ing the expressional fluency factor--for example, Kropp and Stoker (1966) or
Reed (l966)-—these}resu1ts are encourging. However, there s;ill appears to
be considerable difficulty in selecting good marker tests and in defining
this ability: The Making §ed£ences and Arranging Words tests, which seem to
be the bést markers for tﬁis factor, do not realiy measure "tgs ability to
think of appropriate wording or rephrasing for an idea.;' They may be more
dcuu?ately described as measuring a form of ideational fluency in which it
is necussary"to think of many different topics instead of wmany ideas about
o single tepic. Perhaps the diffe.cntiation between breadth and deéth of

fdeas Is tiaportant here. The Rewriting test has considerable variance on

thee seraantie rederinition factor,

9
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Tabl

23~ .
e 11

Expressiodal Fluency (FE), Semantic Redefinition (SR),
e and Sensitivity to Problems (SP) Factors

ohe

»

Varimax Factors Oblimin Factors 2
lest : h
FE SR+EP FE SR+SP
21 Making Sentences .78 .18 ‘ . 86 -.10 .64
22 Arranging Words .58 .31 .56' .15 44
23 Rewriting | .64 .37 .60 .19 .54
41 Finding Useful Parts .30 .52 14 .51 .36
42 Combining Objects A7 .63 .29 « 57 .61
43 Substitute Uses .37 .67 .16 .66 .39
51 Improving Things .13 .68 -.13 .76 47
, Variance 1.82 1.84 3.66
o Factor
Factor Correlations
FE 1.00 ~62
SR+SP 1.00 —
Table 12°
Originalitv (0) and Semantic Flexibility (XS) Factors
' Varimax Factors Oblimin Factors
lest 2
us - h
O+XS X5 O+XS XS
31. }{\'p;{rti.fkl 067 022 . 71 —000 -540 -\\
33 Story dontinuations .66 18 .70 -.05 .46
34 whnat weuld Happen .71 <32 .72 .10 .61
71 Making troups .30 .95 .02 .99 1.00 '
Flooitierent 03 2Y 64 .05 .48
/3 isting vbjeets .09 18 74 -.006 .51
Variance 2035 1.21 . 3.56 ’
e e e e e e ] Factor
Factor Correlations
U+ 1.00 .07
X 1.00 ‘
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lTests deslgned to mark the originalitwy-factor can be found in tables 9, 10,

L, and 13, Ve of these Epsts, the Cartoon Captions test, was dropped from the

-
. .

analysis because it appears to measure something different from the other three

originality tests,, Whether this might be a behavioral relations factor or .
whether it simply separates out because of the. non-verbal stimuli is impossible

to determine from these data,

: é% lhis tactor appears to be differeng}ated_ffom associational fluency, and

ﬁéhfrom figural fléﬁibility. tlowever, it does not seem possible to separate it
Lrom expressional fluenc;-ur-from sémantic fléxibility. Other researchers
(Ward, 1968; Fee, 1969; C}opley and Maslany, 1969} Murphy, 1973) have also found
it impussible LU'onuln separupe'factors.for the Aumber of pesponées (fluency)

[}
.

dnG unique responses (originality).on creativity tests, so these findings are

not suprisgpg. Their tindings, along with the results of the present study,

Suggest that\originality is not a sufficiently .well éstablished factor for in-
:Iusivn in the revised kit.

fMe tests intended to mark the semantic reQefinition factor are analyzed
iurtablva 1y, LL; aad 14.. while semantic redefiﬁition is Elearly differentiated
Pren o vapressional tlueney and trom figural fléxibility, there is a definite
4 to whether or not it Is possible to separate it from semantic flexi—
hititv. Otner studies (Adcock aqgﬂﬂartin, 1971; Adcock and Webberley, 1971;
Slebstoan and odusek, 19715 Kropp and Stoker, 1966; and Reed, 1966) have also ¢

. ‘ )
cddirriealey dn obtaining this tactor.  In-both of the Adcock studies semantic

D
receiinition ane semantic Plesibility tests tended to combine on a single
Shetvr. on fae vartier literature review (ickstrom, 1973), it was pointed out

"hoal Lnere avened Lo o be Pittle basis tor differentiating between them if tgs\h”e

Cotievia o vemelt oweds 1ol g oritical part otf the latter factor., It seems

i reascdbngty biRely that there is oacsingle factor wirich includes both of these
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It is difficult to make -any decisions mbbut'thg'sensitivi;y to ptqblems

. o : N\
factor from the current analysis. The goréelations among pairs of these tests

‘e

A

L. are not high (.36 and .50). BGecause of the length of these tests, it was rot wiéf.cL;%
_possiblé to administer all three of them;togetﬁér. When one df the tests for o

this Iactbrlappearéd in a factor ahalysis (Tébles 11 and 14), there was a tend-
: v

ency for it to combine with semantic redefinition or flexibility tests. However, g

r

3 ) ’ ' N
untii\further research is done with these tests it will be impossible to reach

any definite conclusion, , : ’ ¢

[N

As was mentioned earlier, a large number of the subjects'wereiunable to
_4::;) - * ’ . . . VoL
" understand the directions for one of the three tests of figural flexibility,

.

the Planning Patterns test, This test was dropped from the analysis as it

~
Table 15
: . - ) »
Figural (XF))and Semantic (XS) Flexibility Factors
= o / N
T * 4 ,/
. kh . ; Test Varimax Factors Oblimin Factors h2
s / te]
> ’ . XF XS XF ' X§
6l foothpicks lest 36 .31 30 .27 .23 .
b3 Storage Tusts .99 12 1.03 -.07 1.00
A
71 Making Groups .16 .59 .02 .60 .37
7. Different Uses 1Y .73 .02 .74 .57 X
P onisting Jbjeats .10 N -.06 .67 42
b —_——— -
S Pyt . Lo
T U AU N Factor s
ractor Correlations '
AF L.0OVY N/
\
v ' ' : 1.00

—_— e e e e aa . o e o e s v e b o e e e S s e G mamees e -
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became clear that the scores were meapingless. Tables 8, 13, 14, aud 15 in- o
clude the remaining figufal flexibility tests. This factor appears to, be
S ‘clearly differentiated-from mosg ofi.the other factors (associationsl fluency,
fih ' - ‘ . N ~—~ ) )
originality, semantic flexibility) iﬁy;his analysis, psobably because .of the
f&gural rather than verbal itenm content, A%gyﬁ‘ér, there does appear to~“be ' .

¢ [

some ‘overlap between the semanticAre&efinitiOn‘and figuraliflexibility factors

in Table 14. Cattell (1971) has suggested-the existence of a higher-order'

. . g
. Flexibility vs. Firmness personality factor whigh might explain some of the

varlance involved in responding to divergent production tests. .

The semantic {lexibility factor is included in Tables 8, 12, 13, 14, and

15, While it is possible to differentiate between semantic flexibility and

figural fiexibility, it is mgre difficult to decide if the associational fluency D.
and semantic redefinition factérs are really measdring sohething different from

semantic flexibgi{ty. As was-mentioned in the review of the literature (Ekstroms
- - .
1973), researcéers outside of §dilford's laboratory, such as Adcock and Martin

(1971), Reed (1966), Holtz (1971), and Haag and David'(l969), have -experienced

difficulty in finding the wsemantic flexibility factor. Attempts to separate the

a

. %
number of responses (fluency) and tille number of different classes or set changes
(flexibilitv)=--by obtaining separate counts ¢f each of these--were unsuccessful.

The twu counts correlate .79 and consistently load on the same factor,
\
Conclusions
[4

a lt seems likely that the divergent production factors which are being

studivd here were too narrowly conceptualized when they were studied in Guilford's
laboratury., One possible approach is to consider them as three larger factors:
- ey . . ¢ Co S
1)  tluency of Association which (includes both associational fluency and
svimantic redefinition and, possiblyv, semantic flexibility,
2)  Fluency of Expression which incdludes both expressional fluency and

-~

originality and, possibly, semantic flexibility,

N
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- L}

- « : -

-3) Flaéutylﬁﬁ:?lgures whith ineludes figural.flexibilify and may also T -rﬂﬁﬁ

Lal v -,

. envonpass the figura¢Tldeational fluency factor which was not a part

u DN

e of this study.

- - ) - .
27 s However, this approach seems to be describing these factors too broadly.
fhe following tactors appeared fairly clearly: (1) associational fluency,

.

,whidh shoeld probably Be reconceptualized to include the grouping types of

responses (requiring the recognition of commen or associational properties)
{;4\‘ s ) * - ,
Cwround in tae Making Croups and Different Uses tests, (2) expressional flueney, ’

which suould probably be redefined as the ability to think rapidly of word ° \\

t
A

SUoups ar pirases, (3 object tlexibility, which should probably be concep-

ES

- ’
tualized as tic kingd of mental set changing necessary to think of different
. o -x .
uses for obieots, and, less clearly, (4) figural flexibility, which may simply
e Ligarii form of. the abject flexibility factor. There is some eviderice

Lo suggest tiaot the kinds of mental processes required in listing the specific .
' o b
compondiits ot o clias or in listing objects that might be found together may

L4

constitute oo oarventiv undetined tactor or be part of object flexibility. There

setoinsuificiont ovidence to reach any conclusions about the sensitivity to pro-

Llems o Uer. oo semantic oripinality factor seems to be a combination of

CaD YU e Do s o d the object rlesibilivy factor. .
-y L
k!
A
\-%
7 v
7
K ‘ ‘ !
o i
m;;ﬁﬁ
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11, CONTROLLED ASSOCIATIONS TEST o
'g;yectioﬁs 4{

.

® - o )
mhgn vou are writing, iL is often necessary to think of several different
words having the same meauing or similar meanings, so that you do not have to
Jepeat one word again and again.

In this test you will be asked to think of
words having meanings which are the same as or similar to a given word,
hlven wozds will be

-

onq& that are well known to you.,

The
/
For example, 1f the word were. short, you would write at least some of
the words written bélow: .
short: brief abbreviated concise momentary
' little limited deficient , abrupt .
’ ’
i petite crisp o compact curtailted
Now try this one. You probably will not be able to fill in all the spaces,
but write as many words as you can think of. '
. .
S wWe ake

AN\ )

)

&%yr score will be the number of correct words that you write,
é S i

You will have. 6 minutes for each of the two parts of this test.
nas ohe page.  wWhen you have finished, Part 1, STOP
2 until vou are asked to do so,

“Each part

Please do not go on to Part .
punring

“

A list of synonyns was prepared using Nebster s Dictionary of Synonyms and
several ogﬂer dictionaries. A review of several samples revealed that all re-
. sponses did occur on this list .of synonyms.

based on the total number of responses.

Consequently, the final score was

x
3
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12, OPPOSITQS-IKSTL

sDirections
- (

In this test you will be asked to thlnk of words whlch are" the opposlte
or nearly the opPosiLc in meaning to a glven word., -

v
’ N\ v

S v For example,\;f~the word were EASY, -yoy might think of some of the words

written below. * < “
. \ , _
4 e . \ = ’ : ' '
LEASY: hard \ arduous
'. 1l\' \\ i :
‘ difficult \ '_exacting ' : Coe
‘o ~__complicated ﬁ!J burdensome . | uf
Now try to think of some words which mean about the' oppositu of the word
given belowy You may not be able to fill it all of the spaces, but write ap
. many .words as you can (up to six) which are opposite in meaning to the word
: given. , :
p * s |
. : ~ . 7 ; -
. ACCEPT: : . l
- T = \,
- L , N i
- ’ ! g ' . \.,
Some of the words which .you might have written are decline, deny, disregard,
, neglect, reject, and refuse.
Your score onsthis test will be the number of correct words that you write.
You will have 5 minutes for each of the two parts of this test., Each part
has one page with four given words. When you have finished Part 1, STOP. Please.
do not go on to Part 2 until you are asked to do so,
{ Scoring : 5
A list of antonyms was developed from the same sources used for FA-l. Again,
" a review of several samples indicated that all responses were acceptable antonyms.
Consequently, the final score was based on the total number of responses. -~
e
°,
M
O

ERIC
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Scoring
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. , L
\ " 13. FIGURES OF SPEECH e
; \.\\\ . : v . ¢ .
Divectionsh -

-

In this test you will be asked to think of words:or phraées that could be

used in making figures of spceéh which compare one object with another. For
example: . % . ‘ ‘ »

o

She was aéipale as: . death - - =

ol

h\

(a) sheet

(a) wax doll 7

' <

as many words as you can: The word a or an can be used in addition to the com=-
parison word whenever you think it 1s necessary. ' ‘
&

I
¥

L

The jewels sparkled like:

B

You might have chosen words like fireflvs, twinkling stars, or dew drops in
the S?“ to complete this figure of speech

v?%@ur score on this test will be the number of correct words or phrases which
you write., : ' : .
LR
You will have 5 minutes for each of the two parts of this test. Each part
has one page with five sentences to complete, When you have finished Part 1,
SToP, Please do-not go on to Pgrt.Z'untfl you are asked to do so.

Y

A list of exampl., of acceptable responses was developed from a review of
a sample of the . tests. In general, any response commonly associated with the
characteristic being referred to was considered acceptable. :All cases of con-
tlict were resolved by the test author. Score was the number of acceptable
Fesponses .,

A

Now try to- think of some words or phrases that could complete the figure of \
speech given below. You may not.be able to fill in all of the spaces, but write-
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14; EXAMPLES ) A o
- Direc@}ons . . : ‘ . ’ _ ; ' I //
i his is a test of your fluency in naming things that fall into a_ given ;

class., You will be given some general headings for things and will be askgq
to mame as many things as you can (up to 12) that belong under that heading. .

For examplé, if the heading were FRUITS, you would write'at'leaft some
. of the words (or phrases) written below:

. 4 | )

FRUITS: apple grape plum blueberry V. .
v <
pear orange _crab gpple ¢ranberry 0
water melon grapefruit raspberry lemon

Now try this one. You may not be able to fill in all the spaces, but see
how many you can think of: ‘ : :
A f

“COLORS:

[

Your score will be the uumber of correct words or phrases that you write.

You will have 6 minutes for each of the two parts of this test. Each part
has one page with four headings. When you have finished Part 1, STOP., Please -
do not go on to Part 2 until you are asked to do so. -

Scoring

A list of examples of acceptable responses was developed from a review of
a sample of the tests. Either generic terms for a subgroup within the category
or specific terms were allowed but both were not credited in the same list. (For'
example, credit was not given for coat if raincoat, sport jacket, and topcoat were
also listed). Score was the number of acceptable responses.
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) | 21, MAKING ‘SENTENCES

a s

In this test you will be asked .to write sentences containing words that
begin with specified Jetters., You will also be told what the length of the
sentence is to be. The sentences can be either sensible or foolish but they
must be understandable. and not just a group of*unrelated words.

s & . -

kach item will consist of a group of asteribks and

letters followed by

blanks. When you write the sentence you must begin a word with each of the
letters ghat is given; where there is an asterisk you may use any word you

wish. -Each sentence must use the letters and asterisks
they- are given. For example,

E * R

in the order that

T * . )}

E very * boy R ead

T he * book .

You are to look at each group of letters and asterisks and write down
whatever séntence you think of first. There are no restrictiéns on the words
you may use or on their length except that proper names, such as the names of
people or places, may not be used. Abbreviations may not be used either but

you may use contractions such as aren't or we'll.

now try this sample: .
T ® W

"W * .

1

Sentences like "This is what we need.” or "Termites eat wooden watches
trequently," are correct. A sentence like "This is Wanda Witch's birthday."

s incorrect because it uses a proper name. .

Your score will be the number of acceptable sentences which you write.

!

You will have 5 minutes for each of the two parts of this test. Each part

has one page with 10 sentences. When you have finished
do not go on to Part 2 until you are asked to do so.

proper names (of people, places, etc.) or abbreviations.

Part 1, STOP. Please

Scoring
Fxamples ot acceptable responses were developed from a review of a sample
of the tests.  Any complete sentence or phrase was credited unless it contained

Sentence fragments were

not credited. sScore was the number of acceptable sentences,

:s'ﬁi-;{ﬁ: R

g
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! _ ' . 22, ARRANGING WORDS . / Ty

o

In this test you will be asked to write as many sentencés as you can usiug
four specified words. ! . 7 //

For example:

/
TAKE FEW i’ LAND LITTLE

4
N -

1. Few crops take little laid.

A few little boats také,supplies to land.

3. Take a few little bqjg with you to see the plane land.

/

All four words are used in each sentence. The words must be used in the

form that is given; for example, you cannot use 'taking" or took" instead of take.
P g

Notice that the sentences may be any length. All sentences must differ from one
another by more than merely one or two changed words, such as different pronouns

or adjectives.

Now try this éxample. Remember to number each new sente%@e as was done in

-the -example above,

WRITE WORDS LONG OFTEN

Your score will be the number of different sentences that you write.

You will have 5 minutes for each of the two parts of this test. Each part
has one page. When you have finished Part 1, STOP. Please do not go on to Part

2 until you are asked to do sa.

scoring

sentences were first checked to be sure that each of the required words was
used. Sentences which were alike except for one word were not credited nor were
sentences using a different form of any of the required words. The score was
the number of correct sentences.,

'%’7’5

AT

&
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a ' s . 23. REWRITING
Directions
In writing it is often necessary to rephrase a séntenqe differehtly from the : i
way in which the idea was originally stated. You will be asked to rewrite sentences
in this way for this test. :
For example: -
"In response to the teacher's question, a forest o& hands shot up."
Might be rewritten as: . ‘ :
(a) "When the teacher asked a question, -almost every hand was raised ...
to answer it," : ' N
Can you think of another way to say the same thing?
‘ (b) ’
A F{

Lach of the items in this test d&;l consist of a sentence which you are to re- .
write. Try to write two new sentences, for each sentence given. You should try to
use different words and different senténce constructions. Do not change the mean-
ing of the original sentence. B
. _ )

Your score will be the number of accéptable sentences which you write.

You will have 5 minutes for eacu of the two parts of this test. E%Qh part _
has vne page with three sentences. When you have finished Part 1, STOP. Please '
do not go on to Part 2 until vou are asked to do so.

scoring

Buecause of marked differences in the quality of responses, this test was
scored giving two points credit for sentences which were very much changed from
the stimulus and one point credit for minor changes. Examples of responses of
both tvpes were developed from a review of a sample of tests. Scoring conflicts
were resolved by the test author. Final score was the weighted sum for the re-
sponses.
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31, REPARTEE
. B
Directions : o , ;

‘This test represents one way to show your originality. ' Some éonVersatioH:\
re dull} some are interesting, original, or entertaining. Each item in this
2st presents a dull conversation consisting of two questions and two answers.
Yo'{zfask is to improve the two answers so as to give the conversation some !

integest or some sparkle. y

’Si%ﬁle item:

"Did you go to the party?"

"Yes, (it was fun) ) I ,
'"'Did you bring your friend?" . '
"Yes, (we danced together) _ M

You are to drop just the words in parentheses;‘énd write down your own., °

Change the meaning as much as you like, but the words not in parentheses must
remain in the conversation and must continue to make sense.

Suitable answers for the samplé’ item above might be: "...but I didn't take
part in the action." and "...he was playing ping-pong all of the time."

Your score on each item will be:
0 for a new pair of.dull answers

1 for pepped up answers
2 for answers with a meaningful twist
/"'\\ g

W

- You will have 5 minutes for each of the two parts of the test. Each part has
one page with five items (10 answers to be rewritten). When you have finished Part
1, STOP. Please do not go on to Part 2 until you are asked to do so.

Scoring ,

A weighted score was developed giving two points for responses with new ideas,
puns, switches in meaning, humor, insight into social situations, or any clever, :
interesting or novel response; respomses which were meaningful and more ''pepped
up' than theé sample but which had only a modest change in meaning were given one
point. Examples cf acceptable responses in each category were developed by the
test author from the review of a sampie of tests. Final score was the weighted
sum.




-

. -4}
e “J ]
32. CARTOON CAPTION TEST L ;‘
dhipirectionSA / , _ . .
~In thgéxﬁist you will be shown some cartoon pictures.\ You will be asked to
write as many titles or captions as you think of for each cArtoon. What you writeAi

could be what you think someone in the cartoon is saying _og/it’ could be a comment
on human nature suggested by the cartoon, Try to make .the captions that you write

“funny or clever,

yow look at this example:

1. Your extra punishment is movre visits from

U | I :
V?f? ';‘io N ° ////

_vour wife.

f
}. , 2, It started out as a meaningful involvement

in community affairs.

.y

)
L -

R T

Try to think of some more captions for this cartoon and write them on the
lines above. '

e
g
© [}

Your score for each item on this test will be:

Credit O: For each captiocn that is not appropriate for the cartoon (such
as ""Let's to to the store'" for the above cartoon) or for a cap-
tion that is not at all original (such as "How are you today?"
for the abovs cartoon.

Credit 1l: rfor each caption that is appropriate and

Credit 2: for each caption 'that is really clever and originel,

You will have 7 minutes for each c¢f the two parts to this test., Each part has
three pages with one cartoon on each puige. When you tave finished Part 1, STOP.

~aa

.SL‘L)K' iIl‘h' +

As tor the precee.ing test, a weighted score was developed giving two points
tor the most clever and original responses and one point for appropriate hut less
criginal responses.  bhxamples of acceptable responses in each category were devel-
oped by the test author from a review of a sample of tests. Final score was the

weightes

i sus.

s
e
Cee i
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33. STORY CONTINUATIONS .
. ’ . ! I ) “ ) o
Directions o \ ‘ : -

This will give you the épportunity to try out yéur imagination ih thinking

up different ways to continue stories. Each item, gives a part of a story. You

aré to continue the story by writing another sentence or two. Do this in two
different ways, A and B. ’ )

Here is an example:

It was dark that night, and, as I hurried toward home, I looked backward '
several times, When J was just a few steps from my house, I pulled the key out

of my pocket. Then I suddenly stood still. The door was open. : *
: o :

Ao :

B, - '

Your two answers, A and B, must be difterent ideas, not merely changes in a
word or two. TFor example, your answers might be: -

A. There was my father pointing at the clock. -

B, I thought I could see someone inside; so T ran up, the road to a neighbors house,

where I could telephone for the police, r

!
Your score will be the number of sensible story continuations that you write.
/  You will have 7 minutes for each of the 2 parts of this test. - Each part has

the page with four items. When ycu have finished Part 1, STOP. Please do not go
on to Part 2 until you are asked to do so.

Scoring

A weighted score was developed similar to that used for the two preceeding
tests; the most unusual or original continuations received two points, those less
creative but appropriate received one point. Examples of acceptable responses in

\\\‘\\> each category were developed by the test author. Score was the weighted sum.

Al
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v | \ 34, WHAT WOULD HAPPEN TEST

Ufféctions

C o
- This is a test of yodr ability.to think of what the consequences or results

of a situation might be. You will be asked to think of as many different results
as you can. oA :

For example:

whaglwobid happen if beople no longer needed or wanted to eat?

*

1, No more picnics

2. Stoves not needed

3. No need to diet

— —

There are many more possible results that ‘coulu 1ave been written. Try to think
of sume others and write them on the lines above.

¥

For each item in this test you will be asked to think of as many different re-

~sults as you can that would happen if the described situation occurred. Your an-

swers need not be complete sentences.
Your score will be the number of acceptable results which you list.

You will have 5 minutes for each of the two parts of this ‘test. Each part
las two pages with four items. When you have finished Part 1, STOP. Please do
not go on to Part 2 until you are asked to do so.

seuring i ”

A list of acceptable ré&gonses{yas developed by the test authnr after review-
ing a sample of the tests. Bd%h§9p§ious and less obvious consequences were credit-
vd.  Score was the number of acceptable responses.




\ 41, FINDING USEFUL PARYS

Directions ' : : N

L . Ordinary objects are made up of'parts that can be put to a multitude of uses
% ‘that are not related to the object itself. This is\a test of how cleverly you can
think about the parts ©f objects as well as about the objects themselves.

g

' Lach’ problem indicates something you want to make Qr do. A part of one of §
~ giver objects will solve the problem, You-'are to circle\the number of the iject
. . that has'a part which will solve the problem.

»

Here ic a sample item:

Problem: To look at a pimple on your forehead,

d

1, pile of «. table 3. ‘broken down 4. potted plént 5. rocking

books ‘ cloth automobile : chair
¢

The answer is "3", since an automobile is likely to have one or more rearview
mirrors. T~

Your score on this test will be the number of correct responses which you
give, . ' '

You will have 5 minutes for each of the two parts of this test. Each part
has one page with 10 problems. When you havé‘f&n;shed Part 1, STOP. Do not go

on to Part 2 until you are asked to do so. , .

Scoring : ' ‘

A scoring key wag used. Only one response was considered correct for each
item. Score was total number of correct responses.
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. S 42, COMBINING OBJECTS -

Directions ~ -

@

&

In this test you wi.l use your practical resourgefulness in naming two ob~ °

jects that can be used tugether in order to make something or do something that
is ‘required. You will name objects usually found around specified locations.
For example: . ' o

~

-
’

Request: rub dirt off the inside of a small bottle, .
Location: Aq.ordinary house; bottle cleaners are not available.

,I
e 4

For this problem you would write down "rag" and "pené&l" or two similar objects,
since you could wrap tne rag around the pencil and insert it into the bottle.

Each item in the test will-make a request and will indicate your location
and. the lack of some particular appropriate object. You are to name two objects
that would usually be found in the given location and which can be used together
to fulfill the request. Assume that you are allowed to prepare the objects with
tools or equipment that is usually availavle in the given location.

a

Your score will be the number of correct responses which you give.

You will have 5 minutes for each of the two parts of this test. Each part
has one page with 10 items. When you have finished Part 1, STOP, Do not go on
to Part 2 until you are asked to do so. C

5\

Scoring -
: g
A list of acceptable objects was developed. Part credit (1 point) was
allowed when only one of the two objects was mentioned. Score was the number of
currect responses.,
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-43. >UBCTLITUTE USES -

Directions .

,  Sometimes you find yourself in a place where the object that you normally
would use to perform a tdsk -is not available and it is necessary for you to find
a substitute, For example, suppose you are at a baseball game on a very hod\day.
You have forgotten to bring a4 fan of any sort. What could you use instead t
fan yourself? You might think of using the baseball program or a hat as a sub-
stitute for a fan. . ' ; -

In tgéﬁ test you will be asked to think of objects that can be used as sub- = .
stitutes. You will be asked to imagine yourself in a situation with certain sur= '
roundings and to name a common object that*is likely to be found in this location
and which can serve as a substitute for the named object or purpose.

Now try'this example: Supposed .yeu have been.shipwrecked and are on a small
raft with only your clothing, some food, some water, and some fishing equipment
available, What one object might you use to make a smail sail? ,

A shirt or a blouse would be correct answers. It would be incorrect to say a
table cloth because it is not likely that there would be one available.

Your score on this test will be the number of acceptable answers which you
give. . :

You will have'S minutes for each of the two parts of this test. Each paft .
has 10 items. When you have 7inished Part 1, STOP. Please do not go on to Part
2 until you are asked to do so.

-y

Scoring

A list of objects which might be used as substitutes was developed., No credit
was given for objects ordinarily used for the described purpose. Score was the
number of acceptable responses. :

e

v
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L .-V 451, IMPROVING THINGS ' | \
'ggépgtibns‘ 7 o y o ' h . 's , i

_ In this defective but chénging world we. hope people are trying to think of
ways ‘to improve it. In this test pretend you are a design engineer whose job

For=each obJect named in the test, write down one new idea that might make

‘the dbject better, or more useful, or more attractive in somie way. Your answers

should be Sp@ClIiC,uLhey should pertain to the object named, and they should not
be’something that is already true dbout the ‘6bject. Do not be concerned about,

the technical details that might be needed. Your comments do not have to be in

whole sentences. . : '

»

Look at'this example: ol ° ;

Llectric razor _ o

Good answers m}ght be: '"Make it blunt or burn the ends of hairs so they won't
regrow so fast." or "Make it give you a signal, like stopping its buzaing, when
the skin it touches is alfeady shaved as well as p0551b1e." Answers like ''make

it cheaper," '"make. it quiet,” or "make it shave closer" are not good answers be--
udusc they are too general and do not suggest- a specific change. An answer like
"make it run on a battery" is'not a good answer because some shavers already do

L

t}ll“’o : o ::l

1t vou'cannot think of a suitable answer for one object, go on to the next,

Your score will be the qdmber of suitable answers which you give.

You .will *have 15 minutes to work on each of the two parts of this test. Each
part has one page which names 15 items. When you have finished Part 1, STOP. Do

‘not go on to Part 2 until you are asked to do so.

scoring

) A list of acceptable improvements was developed. An improvement had to be
specific to be credited. Score was the number of acceptable responses.,
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S .. 52. PLANNING TEST oL :
Directions ] .
o

’In'this test you will be asked to find what is Wrong with a given plan or
“idea. .You will read a short description of the plan. In each plan there is
something wrong. You will be asked to tell what.is wrong thh the plan and
why it will not work as it should. o

For example: ' -

©

.
14

The highway department is trying to decide on the best way to keeép open the

hilly mountaiu road leading .to a -ski resort. When there are snow storms the road

gets very slippery and has many deep drifts. They plan to sand the road first to
keep people from skidding and then to plow the road.

what is wrong with this plan?

]

: . . 8
o N o

You might have said something like "Plow1ng the road afte; it has been sanded

will take off all, tlhe-sand."

You do not have to suggest ways to improve the plan. Just tell what is wrong

wlth the plan as described. Your answer does not have to be a complete sentence

but it-should be clear. It is importanc that you give enough details so that your

reasons will be understood. . S

s

) Your score on this test will be the number of items in which you describe the
poor plannlng.

You will have 7gminutes for each of the two parts of this test. Each part

2 until you are asked to do so.

| > -~

Scor@gg
B . .

A list of acceptable responses was developed. The response had to point out
what was wrony; suggested improvements without mention of the problem were not '
credited.  Score was the number sof acceptable responses.

has two pages with 5 items. When you flnlshed Part 1, STOF Do noc go on, to Part
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\\ 53, IMPROVING LAWS- AND CUSTOMS
\ .
. A ¢ : .
‘Directions \ ‘ )

In this test you will be given an opportunity to show how clever you could
be in 1mproving the. \way things are run. Each item will mention a well-kunown set
of laws. For each oge, try to indicate what you consider an 1mportant improve=.

oment, that could or should be made. Your political attitudes do not count one
" way of another in this test. . ' .
\ :

For example, one item might be "The requirement to go to school for a cer~
tain number of hours and- days until you.attain a certain age.'" To say simply that
you are "for. it" or "against it" will earn you no credit,. because you have not -
suggested a change or improvement. Good comments on this item about school might
be: ‘''Make school hours very short and make it possible for students to learn at
hompe"; or "Schocl should consist of work on different real-life jobs"; or "Have
schopl last all year, but only up to age 12." 'Try to think of all the people who
may be involved. For some items you may want to think about many kinds of people:
workers, customers, children,‘taxpayers, or "the average citizen."

Your comments need not be 1n whole sentences, but they must be spec1fic, rel-
evant, to the item, and meaningful. . SN

Your score on this test will be the number of acceptable improvements which
.YOou suggest. .
S ‘\' '
You will have 15 minutes for each of the two parts. Each:-part has 10 items.
when you have finished Part 1, STOP. Please do not go on to Part 2 until asked
to do so. :

t ’

:§nging
L4

A llsc‘of acceptable responses was developed. General statements that
otfered no specific suggestion (e.g., they shouldn't do it, they should cost
less, ,etc.) or descriptive statements of the process as it is now done were
not credited. Scoré was the number c¢f acceptable responses. '

4
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61, TOOTHPICKS TEST : .

Directions _ - . S e

. In this test you will be asked 'to make patterns of squares using toothpicks.
You will be given a patterr of squares and asked to change it by removing some of-
the toothpicks. You can show which toothpicks are to be removed by drawing a

short line though them, Look at the example below: 7
Take away 2 toothpicks l::j_“ To show r—-‘ You mark I::l;“_ _
Leave 2 squares \ { this: ——_r-*i like this: 4;‘_5 s“

Whenever you make a pattern it must have complete squares with no extra tooth-
picks left over. The example below shows a correct and an incorrect solution to
a problem; the incorrect solution is wrong because it leaves a toothpick which ds
nnt a part of any square. R i
Take away 2 toothpicks ) __ Correct + Incorrect

Leave 2 squares | }
————

Sometimes it is possible to make both large and small squares or to make
overlapping squares.

.

You will be asked to think of several different solutions for each item in
this test, 'In some problems you will be told both how many toothpicks to remove
and how many squares, to leave; some problems will tell you only how many- tooth-.’
picks to remove; some will tel]l you only how many squares to leave., Each answer
that you give for an item must be a new pattern, based on a different rule or
pcinciple, and not just the same answer turned around or turned over,

Look at the examples below: _ ' -

——— ——— . S —— S, a——
Take away 4 toothpicks: +_1_(_ ¢ ‘i1 )
Leave 3 squares _J__1_ {_F{_J_+;f s o

The first two examples are correct but both use the same rule~-cross out the
cormer matches. 0Unly one of these answers would count., The third example uses a
different rule, leaving one large square and two small ones, so it would receive
credit.

Your score on this test will be the number of correct solutions to edach item
using different rules,

You will have 53 minutes for each of the two parts of this test., Lach part has
one page. When veu have finished Part 1, STOP., Please do not go on to Part 2 un-
til vou are asked to do so.

scoring

A scoring gulde [llustracing solutions was developed.  bEach response was first
checked to be sure that the correct number ol toothpicks were crossed out and/or the
correct number of squares remained and that all remaining toothpicks were part of
oNe or more squires,  Answers were credited if they were not duplicates, rotations,
reflections, or inversions of previous solutions to the same problem.  Score wis
the nusber of Jditferent solutions, '
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. 62. PLANNING PATTERNS

Directions L ) - -
In this test you will be asked to plan how certain figureé can be fitted onto
a group of dots. You will be asked to think-of as many different ways as possible

to arrangg the figures,

Look at the example below. Two possible solutions to the problem are shown
at the right.

2

Make 2 T's ) e e e e /'}—: e e e

Each T must touch exactly 4 dots e e e e e e L“{

. . ® - . . L] L] . [} [}

.
* .

In order to receive credit for a different pattern, you must place the figures

in different positions relative to each other. Drawings which show the the figures.

in the same relative positions, as if the pattern were turned around or -turned over,
will not receive credit. The figures cannot reach outside the group of dots, touch
each other, or overlap; that is to say that two letters cannot use the same dot or
have their lines cross each other. The letters may be different in shape from each
other as long as they are clearly recognizable.

Now try this practice item:

Make 3 L'S L] L[] L] . L] . . L] . L] L] L ]
Each L must touch exactly 3 dots ¢ e e e e s c e e e e

. Your score on this rest will be the number of different solutions which you
draw using different rules.

You will have 5 minutes for each of the two parts of this test, Each part
has two pages. When yvou have finished Part 1, STOP. Please do not go on to Part
2 until asked to do so.

scoring

A scoring guide illustrating some of the possible solutions was developed.
Any recognizable variation ot the letters was creuited. The number of letters
produced and the dots touched was counted to eliminate incorrect responses. An-
swers were redited jf thev were not duplicates, rotations, or reflections of
piatterns previcusly used for the same problem. Score was the number of different
solutions, :

)

B
~u



63. - STORAGE TEST -
Directious
In this test you will be sked to plan how objects can be stored in a given

space. You will be asked to think of as many different ways as possible to ar-
range the objects in this space.

How many different ways can 4 boxes, like the one on the left below, be stored

in the container shown on the right? The numberg on the sides of the figures are
to help you compare sizes.

{

‘The drawings below show three correct solutiéﬁg/to this problem. Note that
drawvings (1) and (2) use the same rule.. The rule is that all of the square ends

of the boxes are on the same face of the cube. Drawing (3) uses a different rule.
° L. ’

(L)
Your score on this test will be:
2 pdints credit for each drawing which shows a new rule
1 point credit for each drawing which is not exactly the same
as earlier drawings but which uses the same rule .

You will hagg 3 minutes for each of the two parts of this test.“Each part
has one page. When you have finished Part 1, STOP. Please o not go on to Part
2 until {you are asked to do so.

RS
W

Scoring

A Btoring guide was developed fllustrating the possible solutions. All
drawings were first checked to be sure the correct number of boxes was shown.
Answers were credited if they were not duplicates or rotations of previous
solutions for the same problem. Score was the number of different solutions,

i
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71.  MAKING GROUPS -

\
>

Directions
In this test you will be asked to make groups of things which are alike
in some® vay and to explain the reason for each group. ./ ‘
y | * . s .
rach item in the test will have a list of seven things. You éhould try
to think of ways in whicthhese things are alike. Use the lettefs besjde the
names of the things to idéntify groups which are alike in some Aay. Then writ
what it is about the things that makes them alike. ' o F

-

Look at }his exémple: Group (letters) | Reason
a. airplane a, b, ¢ . means of transportation
" b. boat d, e, f, g animals
e, ca b, e, f found in water
d. ba[ a, d, g . ;ly'.
, e. frog

f. trout _

! 2. robin

You might have written down different groups or different reasons from those
given in the sample.’

Iry to think of as many different ways as possible to make groups. Each group
must have at least three things in it. The same group cannot be used with different
reasons. The groups should be based on such characteristics as size, color, shape,
or use and not on how the words are spelled or their sounds.

‘Iry to think of as many different groups as possible (up to 10) for each item.
tiowever, 1f you have.trouble of thinking of enough groups for one item, leave it
and go on to the next item,

Your score on this test will be the number of correct groups that you make.
Remember that a group must have both the letters of the objects and the reason for
grouping them in order to be correct.

You will have 5 minutes for each of the two parts of this test. Each part has
one page with two items. When you have finished Part 1, STOP. Please do not go on
to Part 2 until you are asked to do so. '

" Scoring *
A scoring guide giving examples of acceptable responses was developed. To be

, acceptable, a response had to list both the letters referring to the objects and
the reasvoning for grouping the objects. Lach group had to contain at least three
vbjects.  The same group of objects was not credited twice even if different reasons
were given.,  Acceptable reasons had to be based on the characteristics of the ob-
Jucts, not on such things as the spelling of the words or on personal opinions
about the objects.  Score was the number of acceptable groups.
Q

N
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, 72. DIPFERENT USES
Directions p. B o - L _ P
—_— . _ _ L

In this test you are to think of different ures for common objects.

Each item will consist of the name of a common object and, in parentheses, .
a description of its usual use.  You are to think of other ways in which the

whole object, or parts of it, can be used. Write these uses on the lines- provided.
A

Look at the example below:

b \

MAGAZINE (used for -réading)
Other uses:

. ) swat mosquitoes

start a fire

make paper beads

Try to think of as many different uses (up to six) as you can for each object.
Each use that you give must be really different from the others. For example, in

. the item above, you could not - receive credit for both 'swat .flies" and ''swat mos-

quitoes." ¢ ’ ¢ v '

Your score on this test will be the number of acceptable responses which ‘you
give,

You will have 5 minutes for each of the two parts of this test. Each part has
one page with four items. When you have finished Part 1, STOP. Please do.not go
on,to Part 2 until you are asked to do so.

Scoring

A scoring guide listing samples of acceptable responses was developed. Comnon
uses of the objects were not credited. Score was the number of acceptable re-
sponses .,



-

s Directipnsg

"In this test ydu'will be given a gener
which could contain many objects.

-57-

73.~ LISTING OBJECTS

-

S

. A

al descriptioneof a broad category

objects as vou can think of which would fit this category.

For example: List all the things you can think of that might be found in

a school.

Your score will be based on the number of different things which you I'ist.

Your will have 2 minutes for each of the two parts of this test. Each part
fias one page. . When vou have finished Part 1, STOP.

2 uintil asked to do so.

Seur II:._Q'.

books

nap

pencils

paper

desk

Two scores were obtained for-this test: (1)

responses, and (2)  the number of different categories of responses.
score was titought to represent flucency,
response wWas Jany ob ject falling within the required category.
responses (e.p., toothpicks used to build a house,

ete., were npot credited.

analvsis.,

Please do not go on to Part

the total number of acceptable
The first
An acceptable
Extremely unlikely
tiger meat found in a kitchen,
A list of categories was developed for the second score.
because these two scores were highly correlated, they were .combined for the final

the second flexibility.

]

g

<

]

You will be asked to write a list of° as many
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